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(57)Abstract: 

PURPOSE: To obtain output current independent of the fluctuation of the 
power supply voltage or reversely depending thereof. 
CONSTITUTION: The current 12 flowing through FET 3 and 23 and the 
output current 13 flowing through FET 24a to 24c and 27a to 27c is 
proportional to the current II flowing through an FET 2 by a current mirror 
effect. The current II is varied by the voltage signal VI inputted in the FET 
1 . The current II is simultaneously limited by the on-resistance of FET 4 
and 5 controlled by the output voltage of voltage generation device parts 8 
and 9. The voltage generation device parts 8 and 9 outputs voltage 
dropping/boosting corresponding to the boost/drop of power supply 
voltage. Therefore, the on-resistance of the FET 4 and 5 dropping/boosting 
corresponding to the boost/drop of the power supply voltage. As a result, 
the fluctuation of the current 12 and 13 corresponding to the fluctuation of 
power supply voltage is mitigated, canceled or fluctuates reversely. 
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izmmmm^n^ h^^\zmmm<oii^:h^mm^--^^m 
xmm-t^. ^^z. xtimE.\z^.cx^} y^:tiy\^—^ 

e <hM;i ^ tiT i.^ ^ o 
[ 0 0 0 3] ^4ti, t^e3feOVCOC)rteS:^fi£^^*ripl 
gSS"C^S. ^4{C*3l^T, 3 0 li3^C0'r 3^-^ 
^llfiK^tl^ U >y:tvU-i5'T'^ 0. 2 9 U >t2/::t'> 

[0 0 0 4] U >^:^-'>lx-^ 2 9 SlMCPI— <g 

i^cDP MO S ^(Z) F E T 2 5 a - 2 5 c 1 ch, Sl^ 
\zm~Wit(r>l^UO S^(DFET26a'-'26cCO#l 

— :$^iHiK 3 2 a — 3 2 c 7&^«^$nTv^s, c:n«E><^3 

^CD-r >A*— :$'[El^ 3 2 a - 3 2 c H'J >{f:^i^U — 9 

^m^'r^xo\z. ^n^<D^titiXtih'h'^mm^\zW: 
j^^nxii-s. ^bx, >n—$^m^z 2 c(D^f2\z 
^l^$tisai:^3g^2 8 *ilLT, A;u;^75^nBI5'^iKO 

[ 0 0 0 5] m,}£mm^^mm2 ^x\t. pmos^o 

PET (^lh^>v;^5') 2 <hNMO SHOP E T 
(m3h'^>S?X^) 1, (^4 h^>>fXi$') 4i:0 

it^jiHissT^^iEmzii 1 iioftmii^m^^) io<hmmti 
(^2 ttflfimaim^^) i l(^F«1fc:f^^f ^nn^^o ^ 

fc, PMOS^(DPET (m2h^>>5X5^) 3i:NM 
OSMOPET (me h^>i^Xi5^) 2 3 tOBi^FUlHlgS 

j??^ i^i;< lEmifi 1 0 (h^mai 1 1 i:cDrB^{c:fMf $nT 

(.^^o F E T 2 hmM. PET2(DHU"f>m 

isJcr^P E T 3 ©y- hm^fi. Si^rci^i^^nT 
^D, cn^O^^S^.-^. <hftmill 1 l<i:iDrHl(C. NMOS 

^<z)PET (m5h^>>^Xi^) 5 7^>^^jf ^nri^^^o 
^;^c, P E T 1 hm@tiA;^^^6 tcJigg^n. 

PET4, 50y-h^S«, l^-rnfeiEmJIS 1 0 fC^ 

[ 0 0 0 6 ] ^ 6 (C. iEm.m. 1 0 tCtlSl^Cl^-^i^CD 
PMOSMOPET (m7h^>vX5') 2 4 3-^24 

in 1 l\Z\-^. SlUCl^ — ^iicONMO S ^CO P E T (m 
8h^>S^A^) 27a'-'27c CO V - X m^T^^^etl-?^ 
n^^^tlTV^^g). cneO) P E T 2 4 a — 2 4 c CD K 
U-f>^S<0#l, ;fe<fc(yfP E T 2 7 a 2 7 c O H W 
<>m«l<0# 1 (T^fB^tC, -r >A-5'I5lgS 3 2 a- 3 2 c 
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^jes^nx^.^'S. ^tL. F E T 2 3 c^y- hmsn^(o 
H u-f vmnii^t^^nTir^-s. tut>%. fet2. 
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$ ^ Id F E T 5 ^jMo T^mM 1 I'Nchcfftn^, 

[ 0 0 0 9 ] FET5f^. ^P$:t VLTli^OTigtri^ 
^i: LT^ii^-r^o ^LT, F E T 2 (^y- <i: K 

{1, F E T 5 (D:t>iStfLCD;^^^ <hFET20Am;b4# 

^^^n^. FET2(Dy- h • V-xreimflEti. ^OD 
MmflEV,« tcmiS^L wcox. mSfE I , co:>:#$ti^i: 
UXF E T 5 >mjItCci:-:>X^^$n^. 
[0 0 10] F E T 2 <i: F E T 3 ifl;^ lx> h 5 ^-l5l 
?SS:«j5!c-r^<Z>X, iEmail 0 75^e>FET3'vi:, m»s 

I , tcjt^jbfcmsit I iT&^sitnSo -eoit^j^iScii, fe 

T 2 (h F E T 3 {Ci3tt^> ^^^;HliW, 5^-\';^;U:^L 
tC^-pX^^O, F E T 2 i F E T 3 CDrelX^n 

[00 11] FET2<hFET24a'-24cC^ 
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oX^SSo ^UX, F E T 2 3 i F E T 2 7 a - 2 7 
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3. 27a-27c (Dm<D^m,(D it tt)^^\^^ \zm— tt^ 

[0 0 13] U±(D^o\Z. mffim.^V.T^J^F ET 1 (D 
HmBEV,,£4TO<iiX^'£><h^iCt^, < > A' - r^' HI 3 
2 a - 3 2 c 1 (Cl^, ^i: bX F E T 5 C0:t >afix 
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[0014] o^ic, mmm^v, 7&^F E T 1 (DM mm 

V,, ^:maSmjEcDrBlOMX*-&<!:^(Cft, FETlT&t:*- 
>-r^<DX, mSSI.ti, F E T 1 <h F E T 4 tcoit^j 

iHi?ss:gi[ti^m^^ F E T 5 ^mti^mm t (Dfi\ tfs. 

^. F ET 4 >LXli^(DT, FETSi:!^^ 

€r$«, mJE^^V,, F E T 4 0:*->}g:ta, i3i:t/F 
E T 1 (DXlhti^^^Z^^X^^^, 

10 [0015] FETi oy- h • y-Ar«imjEJ^, "ie<7) 
Mmmv,, fciiiBs^bVicoxF E T 1 ^mn^mmoyiz 

^<5: bX F E T 4 (D:t>ffitn:<D>N:#$ <l:mfl£fi 

^v, i:{rj;ox^^$n^, mmm^Vxt)^m^^\^^F 
s.y,,^mx^ii€\z\t. mss I , o:^#$«mjEm-^ 

V, {CctoX^^cl:<^{fr ^cOT&tM^ Ul^OX. FE 
T 4 CD:t>lgJn:tiF E T 5 <D:t >^tn.^ K> ^-[-^IZi&K 
^^^nxv^^o "T^S:^'^. m^^t I , O 2 OCO^^i-Otf 

X, F ET 5 srssnsmiiSJ: 0 1> F E T 4 ^«ign^m»5 

2a 7:?^^Ee<jx^^o b:t:o^ox, mjEft^v, t:^^ f e t i 
(D^mmv,,^m^^ t^\z\t. m^^t i . timffim-^v, 
o ± # a: o X m B§ iS ^ 6^ t cii ira -r ^ . 
[0 0 16] mE.m^Vtt)^m^^i^^mm i ^ffi±^<u 
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<:^S. •r;i*:>t>, mJEm^ V, F E T l CDlSimJE V 
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#i{cfi, mjEft-^v, (DSj${cj^i;;fc:^^$omoit I . 

30 [0 0 17] U Vi/r^i^U— 5^ 3 0 ^ 
tlyX. ^-f ^A'-iJ'lHlK 3 2 a - 3 2 c oy- h^S 

<h^-f>A*-i$^[HIgS3 2 a-S 2 c (D r«1 S J^f ^ 12^ 

m-r^<D*c#^$n^m0ft i {c^^x^^-s. 
y- i>^aihgB^^sfi^i^x$)^(ox, 

bxmss I , {ci;oxifc^$n, vf)^%m.^itm-t 

[0 0 18] Lfc:?!>^oX. mEEM^ V , ?!>t|aamJE V, . ^ 

40 x<Di^i^i^ f out t^. miEfi^v, cD±#t-^Lx^issii: 
^v, co:^#$tCci;-3xa3:^/i;u>;coi^i^3^ f ^mm 
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rz. m5\t. ^^^^umMmmvcc^zn-t^m^^^ f 

50 5\Z7f:^^o\Z. mmm^V, 7&« — ^Xfe^Xt), J^jfit 
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[ 0 0 2 0 ] cn\t. f^i \zm&mm^^mm2 9 \zio 
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[ 0 0 2 1 ) 
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i^<7^j:D, ^ntC<i:^)75;oT U >^:t 3 0 
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ctffi. m^fkf,..i>^mmmE.Vtc\z^wr^^'^- 

r:><DW.^tU^X\^^^. 

[ 0 0 2 5 ] ]^±(D^^iz. ^i^^<Dm&mm.^m^m 2 
xiht!/^)i^7.(Dm^w^ f ,,if)^^wi^^ t\^^ommj^f)^ 

[ 0 0 2 6 ] z(Dmm\t. ^ijt^(Dm&m.wt^mmm\zi5 
^^^±fBLftmmA^mm'r^fteb\zf3.^tift^<Dx. 

mmm.j£f3^^mLx^mE,mm^m^f)^^^i.rzm^^ 

[ 0 0 2 7 ] 

1 \zt^m.<DmE,mm^^mm^t. ms.{ztfu>h^^- 

mf)^mimwLn.mmi<Ln^zt^mi^t\. ^^mih^vs^ 
:^i5^(Dmmmmtmyj^nmtf)mi^\zmm^nx^ 
0. {.f)^hmm^:^±mm^f^2m.m.mmmiiLmto)m 

3 hy>i^7.^<Dummm^xti^n^xi3nm\zjt-c 

xwimm2 h^yi^T.^^mti^m.m.^mm'^mumE. 

2m,mmmm^i^t<oMi\zftm'^n^m4 h^>v;^^ 
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^mm4 h^>z^7.^<Dmmmm^zmmms.^m^ 
mmm&f}^±^^^z^T^'r^^m\zt^U'oxnii 
(^r^j:v\zm^m^^mE.^mtit^:iii^^WLt'r 

So 

[ 0 0 2 8 ] Z<D^m}Z:^^f}^^m^m 2 jciB^coma^ 

fis^^^gji, m^mi^zun<Dmmmmi^»^m\z^ 

10 mn^mt(Dm\z^ (b\z:;rw^ti^ tL^\zwiBd.f^3 h 
^ >z^7.^ t\t^m\zt^m-^ti^m5 h^>i^7.^ 
^mms h^>z^7.^<Dmmmm\zmmm&^mi^'r^ 

[ 0 0 2 9 ] c<DnB^izf)^:fy^^m:^ms iz§s,i^<Dmmm 
m^^^mit. m^mi\z&d,m<DmjE^m^m^m\z^ 
20 i^T, m^m2mm^^m\z-':b^mmf)mm^ti^:& 

^mmtummw.tf)^mi¥^m2 h^>i^:^^(Dm:^^m 

mtmmm i mm^m^ikmzt^m^titzm^moym? 

- [pj ^ ^ fi^ T s i t> - ;^ ^ m ^ 7!/^ IB ^ 2 a ^ m 

[ 0 0 3 0 ] :i(o^mzii^ti^^mikWi4\zizm(r>n,^n 
30 m.^^^m\x. ig^^ii ^jtf^iij^^ 2 tciBmo^jE^ 

^mm^ ^ ^ ^ CO tti :^ ^ m ffi (h b T BB^ilS^ 
[ 0 0 3 1 ] 

<ii^3i 1 {cgB^(D^0.^cDf^ffl>ccD^H^cDmjEm^^ 

40 Z^i^X^^. -^LT. ^2 h ^ > 7. ^ ^mtl^ia^tf 

>i^7.^^mti^mm(o:k^^^zitm'r^o ^ 
3 h^>i^x^ tm2mmnmm.^mt(Dr^\zm4 

>i^7.^f)^lft^-^tl^(DX. C(Dm4 h^>i^X^<D:t 

>is^tc<t-pTm 1 h y > ^mn^mmti^um^ 

>i^7.^<D^>^tfi\t. mmWLEE<0±!^iS^t^Tf^\Zt 

hu^x. ^n^timim^xzSf^'p-r^(Dx. mi 
> :^ ^ ^mn^mm\ziiiff ^mi^m.&<D^W)\z thu 
50 o^mffi. m^fs.i^vmm^n. $>^i'^\tm:^f^o^Wi 
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[0 0 3 2] <m^^2\z^ML<o%m<o^m>^(o^m 

^„ T;'cc:b-^, ^ti^m^mf\^t't^^^\zxtimiE^ 
[ 0 0 3 3 ] u^t>, ^^--D<Dm.m^^^WL<Dm^\z 

[ 0 0 3 4 ] <m^ms ^zmm<D^BM<oi^m>c<D^BM 

ti, m 2^ci;t;m 6 h ^ >>?Xi$^ (h^n-e'ti:^ u> h ^ 

ss, 'rf^^'^^fim.m.hi.xwLKi\h\^'^mt^mmz^\'f 
^m.mnm(o^m\zh^ts,o$tmffi. Wtmt^i^^x^mm^ 

[ 0 0 3 5] <misty^4.\ztzm(D%m<D^m>^(D%m 

^WLhRi^mm^wt^^m\^^^:ih\z^^x^^\zm^ 

[ 0 0 3 6 ] 

<m iiiif60ij>s-r, :i<D^^<Dm\nmm\z'z>\.^x^ 

m^^T^-tm^mxh^. t^i6VAT(Dm\z:i^\.^x. 
\z7h\^tivt^^mhm-m^\z\tn-^^^¥t\.x . 

2 tth\Z^) >!f:^i^)y-'^ Z Oi)^mt^nx^Ki . ZtX 
FET4*3j:t/FET 50y- mEE^^^H 
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min 1 0 (hor^itcfiAr^^Jigjjx 1 9 f^t^m-^ tiX ^ . 

10 ii$i^2 1 0|^^^A^«cti^t|JElsJI^4 l^S^^com;^ 
T. 2-15(015^19. 2 0 cOJStnMOitT'^^^liili^ 

^fcoTiEmiiii ocom{ar;:tt:)t»maimjEVcc 

[0 0 3 9] ^m£@ES4 1 \t. jEmm 1 0 t^mmi 

I t<Dm\z2 '::>(Dmmm^f)m^^\zm^\\ziffm^tix\^'^ 

^. 1 oOjE^JlHlfStilEmzIi 1 0^Jj;6^e>JlltCPMO SS! 
C0FET12. NMOS^<DFET14, 16:h<kZ^^ 
20 tn: 1 8;&«tt5?iJtC^i^$nT/d:0, t> P - 13<7) it lei g§ 
lEmzl 1 0 t!?^ P MO S ^(D F E T 1 3 , NMOS 

S1C0FET15. 1 7 T&^iE^JtCiggg^nTJ^cil'So FET 
12i:FET13 <DmX\t^'' h l> (C ^Sgg $ 

tl. FET14<hFET15, ^^JCFET16<hFE 
T 1 7 CDFH^JC*5l^Tt5y- hm@7:J^SlU::^)^$ nTV:k 
^. FET12, 15. 17{Ci5l.^Tti, ^tl 

^noy- hmffit k u< >mmtfi^K\,^{zm^^txx 

[ 0 0 4 0 ] CCDJ:^{C^^fi^^n^^mJE[HlSS4 1 T 

1 8 (Dm.tRm^mmr^c t\z^^xmm(D:k^'^\zm 
^'r^ct:^^-^mx^^. F E T 1 5 oy- hmMcom 

tiVrH, F ET 1 5 *-^tritt^JlsIl^€:«fStl^mflScD:*c 
^;^<h, FET15, 1 7 {ri5ttSAtB:f3l#<4fC<fc-DT 

[ 0 0 4 1 ] L/2:7!?^-pT, m{4V r ti. mi^^mJEVcctC 

40 ^D-^, s^ititsiHi?S4 3 os^mflEi: bT, mmm&v 
tcomm. mmmEEVctO^Wiizt^fX'DX. mm^2 

[ 0 0 4 2 ] ^€\z. z<Dz^^^m^\z^m'r^. m 

[ 0 0 4 3 ] 
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Vb = =: Vec + Vr 

Rl9 Rl9 

[0 0 4 4] ^^m^n^. t3.i^> fCiSViTR,, , 

[ 0 0 4 5] 
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d V c c 

[ 0 0 4 6 ] ^-r^ C pJigT$>^o C CD <h # > mil 
[ 0 0 4 7 ] mm(Dct\t. mEE%^^^^9 F E 

T b<Dy- hmm^o^ihttmE^^z-Di^-^xhi^^^^. ^co 
.t^W:. mm I :f)^mMmmvcc\z^wL:f3i\^^fi^^r;i\tm 
■^^{z^wr^^v^z-r^zit. •tfj^t>t>. 

[ 0 0 4 8 ] 
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[ 0 0 5 0] 
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[ 0 0 5 1 ] ihJ^S. 

[ 0 0 5 2 ] UA±<?5 cfc e> iz. xtimm.tn 1 9 , ^mmm. 
m.2 0 <Dm.m,m^m^\zm^'r^z.t. m^^m?i^t. 
m&^±^m^ 8 ^z^\^^mmm&yc^(DM<Dmw^m<D 
m^mmizm^'T^z.^izj^'DX. mmi ^^^rsmm 

^\.^\tcti^(Dmm,f)^mmmzvcc^^:^\^\z^^'r^ 
^ z) \zr^z^'^^-pimx$>^. 
[ 0 0 5 3 ] mm I > ^maimjEVcc^^fe#b;^v^— 5t 

i±^mmf^z.^f)^xt^. ^^tc, mm,i ,f)^mMm 

U ><r:t'>U-:$' 3 0 S # (D^MmiE V c c tT 
[0 0 5 4] ^SlWt, Igfig I ,75^maSSBEVcc^?^j:^ 

t), u >i^?t->-u-3^ 3 oo^i^fgc f .,t<z)mi^timv 
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